Introduction: Gastric cancer perforation can occurs in advanced stage of the disease and is often associated with a high morbidity and mortality. Peritonitis due to perforation needs emergency laparotomy and different surgical procedures can be performed for definitive treatment. Surgical procedures largely depend on the stage of the disease and general condition of the patient. This study was carried out to evaluate the outcome and role of different surgical procedures in gastric cancer perforation.
Perforation peritonitis is a rare complication of gastric cancer. It represents 1% of patients presenting as diffuse peritonitis. 1, 2 It usually occurs in advanced disease and preoperative diagnosis of gastric cancer perforation is rarely possible. In presence of peritonitis, management of perforated gastric cancer is a challenging surgical emergency. Besides surgical treatment of peritonitis, it needs intraoperative diagnosis, staging and proper oncological surgery. Unresectable diseases can be treated by simple closure with gastrojejunostomy if needed; whereas resectable tumors can undergo gastrectomy. The definitive treatment of resectable tumors can be done in one or two stage operation. 3 But the treatment of choice in perforated gastric cancer still remains uncertain. In this study we reviewed the outcome of different surgical procedure performed in patients with gastric cancer perforation.
METHODS
This is a retrospective study where we reviewed all the medical records of patients who underwent treatment for gastric carcinoma in Tribhuvan University Teaching Hospital over a period of 10 years, from 1995 to 2005 AD. Data regarding patients' age, sex, preoperative diagnosis, location of perforation, lymph node involvement, surgical procedures done and stage of the tumor were obtained from the medical records and analyzed. Information regarding survival of the patients was obtained from phone calls and follow up records (up to five years).
RESULTS
Total of 488 gastric cancer patients were subjected to surgical management during that period. Twenty-two of these patients had perforated gastric cancer. All patients were managed as a surgical emergency and laparotomy done with midline incision. Intraoperative diagnosis, surgical staging and decision of resection or palliative procedure were done by consultant surgeon. All patients who underwent gastrectomy, were given adjuvant chemotherapy consisting of six cycles of ECF(Epirubicin, cisplatin and 5-fluorouracil) regimen.
Of 488 patients of carcinoma stomach, 22 (4.5%) patients had perforation of the cancer. The median age was 65 (Range 40-74) years. Male: female ratio was 1.4:1 and the mean duration of symptoms of peritonitis was 19.5 hours. Twenty of these patients presented in the emergency with features of peritonitis. One patient presented with gastric outlet obstruction and developed perforation while he was being resuscitated in the hospital. Another patient developed perforation peritonitis after few hours of gastroscopic examination. Preoperative diagnosis of gastric cancer perforation was made in these two cases whereas in other patients' diagnosis of hollow viscous perforation most likely duodenal ulcer perforation was made. Chest XRay revealed features of free gas under the diaphragm in 17 (77.3%) cases. Twenty one patients underwent emergency laparotomy and one patient with poor general condition expired during resuscitation. Most of the patient (77.3%) had ulcerative growth with perforation in the antrum (Figure 1 ). Fifteen (68.2%) patients had advanced disease (stage III or IV) with peritoneal (22.7%) or liver (50%) metastasis ( Table 1) . Five of these patients had tumor on the antrum and there were no features of gastric outlet obstruction and they were treated with simple closure of the perforation. Nine patients had antral tumor and gastrojejunostomy was also done with anticipation of gastric outlet obstruction. Devine's antral exclusion (Modified) was done in one patient with large perforation. Six patients with resectable tumor without peritoneal or liver metastasis were treated with gastrectomy. Five of the gastrectomies were done in one-stage and one in two stage operations. Two-stage gastrectomy was attempted in one other patient but due to dense adhesion resection was not possible. Among these six patients one patient had stage II disease and other five had stage III disease. Most common postoperative complication was surgical site infection (45.5%) followed by wound dehiscence and anastomotic leakage ( Table 2 ). Four patients with metastasis died within 30 days of operation. Of the six patients who underwent gastrectomy, three survived for one year, two for 2 years and one for 5 years. The mean survival of patients with gastrectomy was 31 months. 
DISCUSSION
Perforation is a fatal complication of gastric cancer. Perforation of gastric cancer generally occurs in elderly patients and in advanced stage of the disease when the growth invades all the layers of the stomach wall. 4 Gastric cancer perforation occurs in 0.75% to 6% of gastric cancer patients. 1, 3 The incidence of gastric cancer perforation was higher in series published before 1980 where as in recent literatures the incidence is on lower side. It may be due to technological advances in early detection and management of the disease. But, in the era of endoscopic interventions to cure the early gastric cancer, some patients still present with perforation peritonitis. In our series the incidence was 4.5%, which is higher in comparison to many other series. This may be due to poor access to health care facility and advanced stage at presentation in our part of the world.
To the best of our knowledge this is the largest series of gastric cancer perforation from our country.
It is not a common cause of peritonitis and preoperative diagnosis is rarely possible. When a gastric perforation is encountered during laparotomy, malignant perforation should be suspected as 10-16% of gastric perforation is caused by gastric cancer. 3, 5, 6 In presence of diffuse peritonitis intraoperative diagnosis of the cancer is often difficult particularly when frozen section evaluation is not available. Peritoneal seedlings and clinical staging may be misinterpreted due to inflammation. In our series preoperative diagnosis was possible in two patients (9%) and frozen section evaluation for emergency operation was not available. Intraoperative diagnosis of malignant lesion was made in 20 (95%) of the 21 patients. Intraoperative clinical diagnosis has good specificity (93.8%) but low sensitivity (50-60%). 4, 7 From data of 67 patients with gastric cancer perforation, Ergul et al suggested perforation is malignant if age more than 60 years, an ulcer diameter (with edema) more than 6 cm, a perforation diameter more than 0.5 cm, a symptom duration of more than 20 hour, and a white blood cell count less than 15.103/μL. 8 This system has a specificity of 98.7%, a sensitivity of 53.7%, a negative predicted value of 93.4%, and positive predicted value of 85.7%. 8 In our series, in one patient the lesion was considered benign at first operation and gastrectomy was done after histological diagnosis of malignancy.
Perforation usually occurs in advanced cancer, but it can also occur in early disease. 9 Adachi et al reported 155 cases of gastric cancer perforation, of which 19% had stage I and 12% had stage II cancer. 10 The perforated gastric cancer is usually found in the greater curvature and anterior wall but those with bleeding are found in lesser curvature. 11 In our study majority of the cancer were in greater curvature and anterior wall of antral region.
These patients are generally ill with peritonitis in addition to advanced stage of the disease. Peritonitis needs emergency surgery to clear the peritoneal cavity and stop the source of peritonitis whereas gastric cancer needs definitive oncological surgery. Performing extensive resection in unprepared patient in emergency setup may increase the morbidity. Only palliative procedures can be performed in advanced disease but patients with resectable tumors benefit more after curative surgery. 4 At the time of initial surgery radical gastrectomy with lymphadenectomy may not be possible, either because a diagnosis of gastric cancer is not confirmed or because the patient's condition does not allow extended surgery. 6 Unstable patients with resectable tumor may be good candidate for two stage operation which consist of procedures to deal with perforation and peritonitis at first operation and gastrectomy and lymphadenectomy in later date after patients recovery and histological conformation. 6 Tumor staging can be completed when the patient has recovered and a radical operation can be performed without compromising long-term prognosis. 6, 12 But second operation after peritonitis might be difficult. In one of our patients the definitive procedure was not possible due to dense adhesions. Patients who underwent curative resection has longer survival rate. [13] [14] [15] In our study most of the patients had advanced disease and curative resection was possible in only six patients. Curative resections in most of our patients were done in one stage operation.
Perforated gastric cancer usually have poor prognosis with mortality within 30 days ranges from 8% to 52%. 11, 16 In our study four patients (18%) died within 30 days. Perforation may lead to further peritoneal dissemination of the malignant cells. 13 But peritoneal metastasis due to cancer perforation may not cause significant problem as it does not influence the survival of the patients. 10 Perforation of gastric cancer does not preclude long-term survival per se in a substantial number of patients. 5, 6 In patients who underwent curative resection survival rate is influenced by the stage of the disease and it is similar to those without perforation and underwent elective surgery. 10, 17 Lee et al found that potentially curative resection; TNM stage, and the absence of postoperative complications are the important factors associated with improved survival.
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Diffuse peritonitis, difficulties and errors of diagnosis and the period between perforation and operation are also important factors determining the prognosis. 16, 18 Perioperative mortality of patients who are operated for gastric cancer is higher than that of patients who underwent emergency surgery for benign ulcer. 19 Major surgical complication includes surgical site infection, anastomotic leakage and intestinal fistula.
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In addition, in patients with perforation, peritoneal recurrence occurs more frequently.
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CONCLUSIONS
Perforation peritonitis is a rare complication of gastric cancer associated with high postoperative morbidity and mortality. Perforation usually occurs in advanced stage of the disease but long-term survival can be expected in patients who underwent curative resection.
